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There are two independent molecules, A and B, in the 
asymmetric unit of the title compound, C19H20N4, in each of 
which the N=N double bond has an E conformation. The 
dihedral angles between the pyrazole ring and the p-tolyl rings 
in the 1- and 4-positions are 22.54 (8) and 35.73 (7)°, 
respectively, in molecule A. The corresponding dihedral 
angles in molecule B are 28.13 (8) and 22.18 (8)°. In the 
crystal, the A and B molecules are linked by weak C— H- ■ -it 
interactions, leading to inversion dimers in each case. 

Related literature 

For related syntheses, see: Bustos et al. (2007, 2009). For the 
biological activity of compounds with pyrazole nuclei, see: 
Card et al. (2005); Daidone et al. (1998); Devi et al. (1983); Eid 
et al. (1978); El-Emary & Bakhite (1999); Elguero et al. (2002); 
Habit & Tawil (1981); Haufel & Breitmaier (1974); Menozzi et 
al. (1997); Pathak & Bahel (1980); Penning et al. (1997); 
Rathelot etal. (1995); Tedlaouti etal. (1990, 1991); Terrett etal. 
(1996); Wustrow et al. (1998). For related structures, see: 
Duprez & Heumann (2004); Rojas et al. (2004). 
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Experimental 

Crystal data 

C19H20N4 
M, = 304.39 
Monoclinic, Pljc 
a = 9.4320 (8) A 
b = 19.1552 (17) A 
c = 18.4511 (16) A 
P = 101.931 (1)° 

Data collection 

Bruker D8 Discover with a SMART 

CCD area-detector 

diffractometer 
25935 measured reflections 

Refinement 

R[F 2 > 2a(F 2 )} = 0.046 

wR(F 2 ) = 0.121 

S = 0.90 

6641 reflections 



V = 3261.6 (5) A 3 
Z = 8 

Mo Ka radiation 
fl = 0.08 mm~' 
T = 150 K 

0.37 x 0.20 x 0.15 mm 



6641 independent reflections 
4272 reflections with / > 2a(l) 
R,„, = 0.044 



423 parameters 

H-atom parameters constrained 
Ap»ax = 0.24 e A~ 3 
Ap mi „ = -0.26 e A~ 3 



Table 1 

Hydrogen-bond geometry (A, °). 

Cgl and Cg2 are the centroids of the C33-C38 benzene ring and the N4/N3/ 
C9-C11 pyrazole ring, respectively. 



D-H-A 


D-H 


H-A 


D-A 




D-H-A 


C7-H7- ■ CgV 


0.95 


2.76 


3.4847 


(18) 


133 


CZl-YtllA- ■ -CgT 


0.98 


2.72 


3.6322 


(18) 


156 


Symmetry codes: (i) —x 


+ l,-v + l,-z 


+ 1; (ii) -* 


, -y + 1, - 


z + 1. 





Data collection: SMART (Bruker, 2001); cell refinement: SAINT 
(Bruker, 2000); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: XP in 
SHELXTL-PC (Sheldrick, 2008); software used to prepare material 
for publication: PLATON (Spek, 2009) and Mercury (Macrae et al., 
2006). 
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Supplementary data and figures for this paper are available from the 
IUCr electronic archives (Reference: LX2212). 
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(£)-3,5-Dimethyl-l-p-tolyl-4-(/;-tolyldiazenyl)-l//-pyrazole 

C. Bustos, M. Perez-Cerda, L. Alvarez-Thon, E. Barrales-Salcedo and M. T. Garland 
Comment 

Pyrazole nuclei are important targets in the pharmaceutical industry (Elguero et al, 2002) because they are the core of 
numerous biologically active compounds including blockbuster drugs such as Celebrex (Penning et al, 1997) and Viagra 
(Terrett et al, 1996). Besides, they have also pharmacological interest as anti-anxiety (Haufel & Breitmaier, 1974; Wustrow 
et al, 1998), antipyretic, analgesic and anti-inflammatory drugs (Eid et al, 1978; Menozzi et al, 1997; Penning et al, 
1997). On the other hand, they show antimicrobial (Habit & Tawil, 1981; Pathak & Bahel, 1980; Devi et al, 1983; Daidone 
et al, 1998; El-Emary & Bakhite, 1999) and anti-parasitic activities in the N-heterocyclic series (Rathelot et al, 1995; 
Tedlaouti et al, 1990; Tedlaouti et al, 1991). Compounds from a family of pyrazole related derivatives have been described 
as potent PDE4B or PDE4D inhibitors (Card et al, 2005). Pyrazole compounds have been used for some time as ligands 
in transition metal chemistry, since the heterocyclic nucleus may coordinate the metal directly via one or both vicinal N 
atoms and some of these compounds present catalytic activity (Rojas et al, 2004). Moreover, it is known that the metal 
may be bound to several pyrazole nuclei, to yield polypyrazole systems linked to the heteroatoms and/or C atoms (Duprez 
& Heumann, 2004). In this work we present the crystal structure of the title compound, which was prepared following a 
previously reported similar procedure (Bustos et al, 2007; Bustos et al, 2009). 

The title compound shown in Fig. 1, crystallizes in the monoclinic P2\lc space group with two independent molecules 
in the asymmetric unit, displaying an E configuration with closely comparable conformations (r.m.s. overlay = 0.18 A for 
non-H atoms). The dihedral angles between the pyrazole ring and the l-(/?-tolyl) and 4-(/?-tolyl) rings are 22.54 (8) and 35.73 
(7)°, in molecule A, respectively. The dihedral angles formed by the pyrazole ring and the l-(/?-tolyl) and 4-(/?-tolyl) rings 
are 28.50 (8)° and 21.79 (8)°, in molecule B, respectively. In the crystal packing (Fig. 2), the A and B molecules are linked 
by weak intermolecular C- H— n interactions; the first one between an H atom of the 4-(/?-tolyi) ring and the 4-(/?-tolyl) ring 
(Table 1, first entry; Cgl is the centroid of C33-C38 benzene ring), and the second one between a methyl H atom attached 
to the pyrazole ring and the pyrazole ring (Table 1, second entry; Cg2 is the centroid of the N4/N3/C9-C11 pyrazole ring). 

Experimental 

In a 100 ml round-bottomed flask were added 2.16 g (9.9 mmole) of 3-(2-/?-tolylhydrazinylidene)pentane-2,4-dione, 1.65 
g (10.4 mmole) /?-tolylhydrazine hydrochloride, 5 ml of glacial acetic acid and 30 ml of ethanol. The reaction mixture was 
magnetically stirred and heated under reflux during 36 hrs. Then, after cooling at room temperature, the yellow precipitate 
was filtrated by suction and dried in a vacuum oven at 40°C during 24 hrs. Yield 78% of crude product. Single crystals 
suitable for X-ray studies were obtained by crystallization from a 1 : 1 ethanol/acetone mixture. Melting point: 137-138 °C. 

Refinement 

All H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with aromatic 
C-H = 0.95 A, methyl C-H = 0.98 A and C/ iso (H) = 1.2LU(aromatic C) or C/ iso (H) = 1.5t/ eq (methyl C). 
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Figures 



Fig. 1. The molecular structure of the title compound with the atom numbering scheme. Dis- 
placement ellipsoids are drawn at the 50% probability level. H atoms are presented as small 
spheres of arbitrary radius. 



Fig. 2. A view of the C-H- -7t interactions (dotted lines) in the crystal structure of the title 
compound. [Symmetry codes: (i) - x +1, - y+ 1, -z + 1; (ii) -x, -y+ 1, -z + 1], 



(f)-3,5-Dimethyl-1 -p-tolyl-4-(p-tolyldiazenyl)- 1H-pyrazole 



Crystal data 




C 19 H 20 N 4 


^(000) = 1296 


M r = 304.39 


D x = 1.240 MgnT 3 


Monoclinic, P2\lc 


Mo radiation, X = 0.71073 A 


Hall symbol: -P 2ybc 


Cell parameters from 999 reflections 


a = 9.4320 (8) A 


6 = 2.1-26.3° 


b= 19.1552 (17) A 


H = 0.08 mm 1 


c= 18.4511 (16) A 


T= 150 K 


(3= 101.931 (1)° 


Block, yellow 


V= 3261.6 (5) A 3 


0.37 x 0.20 x 0.15 mm 


Z=8 







Data collection 



Bruker D8 Discover with a SMART CCD area-de- 
tector 

diffractometer 

Radiation source: fine- focus sealed tube 
graphite 

Detector resolution: 10.0 pixels mm" 1 

(p and co scans 

25935 measured reflections 

6641 independent reflections 



4272 reflections with / > 2o(7) 



Rte= 0.044 

6max = 26.3°, 

h = -\\-y\\ 
k = -23^23 
/ = -23-^23 



, = 2.1 C 
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Refinement 

Refinement on F 2 
Least-squares matrix: full 
R[F 2 > 20CF 2 )] = 0.046 
wR(F 2 ) = 0.121 

5 = 0.90 

6641 reflections 
423 parameters 
0 restraints 



Primary atom site location: structure-invariant direct 
methods 

Secondary atom site location: difference Fourier map 
Hydrogen site location: difference Fourier map 
H-atom parameters constrained 

w = l/[o 2 CF 0 2 ) + (0.0649P) 2 ] 
where P = (F D 2 + 2F 2 )/3 
(A/0) max < 0.001 



0.24 e . 



Apmin = ~0.26 e A 



Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance matrix. The 
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds 
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used 
for estimating esds involving l.s. planes. 

2 2 
Refinement. Refinement of F against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F , convention- 
al R-factors R are based on F, with F set to zero for negative F 2 . The threshold expression of F 2 > 2sigma(F 2 ) is used only for calculat- 
ing R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F 2 are statistically about twice 
as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A 2 ) 





X 


y 


z 


CI 


0.62673 (19) 


0.86483 (8) 


0.38328 


H1A 


0.7211 


0.8655 


0.4176 


H1B 


0.5578 


0.8934 


0.4034 


H1C 


0.6369 


0.8837 


0.3353 


C2 


0.57203 (17) 


0.79090 (8) 


0.37339 


C3 


0.42693 (17) 


0.77661 (8) 


0.34211 


H3 


0.3614 


0.8141 


0.3276 


C4 


0.37747 (17) 


0.70868 (8) 


0.33201 


H4 


0.2787 


0.6998 


0.3103 


C5 


0.47198 (16) 


0.65319 (8) 


0.35359 


C6 


0.61738 (16) 


0.66681 (8) 


0.38429 


H6 


0.6832 


0.6293 


0.3983 


C7 


0.66515 (17) 


0.73470 (8) 


0.39426 


H7 


0.7640 


0.7434 


0.4159 


C8 


0.20938 (17) 


0.48098 (8) 


0.24859 


H8A 


0.2579 


0.5048 


0.2134 


H8B 


0.1594 


0.5155 


0.2736 


H8C 


0.1387 


0.4476 


0.2219 


C9 


0.31931 (16) 


0.44308 (8) 


0.30478 



0.0404 (4) 

0.061* 

0.061* 

0.061* 

0.0294 (4) 

0.0309 (4) 

0.037* 

0.0302 (4) 

0.036* 

0.0257 (4) 

0.0289 (4) 

0.035* 

0.0297 (4) 

0.036* 

0.0358 (4) 

0.054* 

0.054* 

0.054* 

0.0277 (4) 
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1 "7Q CI ^1 1\ 

1 /o.j3 (13) 


poo xtc Pin 
Czo — JN j — JNo — C3U 


1 1 c c\ c \ 
— [.3d (lo) 


PO A XTC XT/I pi n 

C24 — N5 — N6 — C30 


1 OO CO /i o\ 

178.68 (12) 


C28— C29— N7— N8 


-167.46 (14) 


C30— C29— N7— N8 


13.3 (2) 


C29— N7— N8— C36 


-178.99 (12) 


C37— C36— N8— N7 


9.3 (2) 


C35— C36— N8— N7 


-172.99 (13) 



Hydrogen-bond geometry (A, °) 

Cgl and Cg2 are the centroids of the C33-C38 benzene ring and the N4/N3/C9-C11 pyrazole ring, respectively. 
D—H-A D — H H-A D-A D—H-A 

C7— H7-Cgl' 0.95 2.76 3.4847 (18) 133 

C27— H27A-Cg2" 0.98 2.72 3.6322 (18) 156 
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